Microbial transformations of steroids--VIII. Transformation of progesterone by whole cells and microsomes of Aspergillus fumigatus.
The filamentous fungus, Aspergillus fumigatus, efficiently hydroxylated exogenous progesterone producing, after 3 h of incubation, 11 alpha- and 15 beta-hydroxyprogesterone as major products, 7 beta-hydroxyprogesterone as a minor product and trace amounts of 7 beta, 15 beta- and 11 alpha, 15 beta-dihydroxyprogesterone. After 72 h the dihydroxyprogesterones were the sole metabolites in the culture medium. Microsomes, prepared by Ca2+ precipitation, catalysed only monohydroxylation of progesterone at the same sites as whole cells. Hydroxylation was dependent on NADPH (but not NADH) which was replaceable by NaIO4. Hydroxylation was inhibited by carbon monoxide and by the azole fungicide, ketoconazole. Microsomes gave a dithionite-reduced, carbon monoxide difference absorbance spectrum with a peak at 448 nm and a Type-I progesterone-binding spectrum typical of cytochrome P450 interaction with substrate. Ketoconazole inhibition studies suggest the presence of two non-inducible cytochrome P450 progesterone hydroxylases, one possessing 7 beta site-selectivity, the other 11 alpha/15 beta site-selectivity.